In the title compound, C 21 H 15 Cl 2 NO 2 , the H atom of the -OH group is transferred to the N atom of the imine, forming a zwitterion. Thus, there is formation of a six-membered ring via an intramolecular OÁ Á ÁH-N, rather than O-HÁ Á ÁN, hydrogen bond in the molecule. The dihedral angle between the naphthalene ring system and the benzene ring of the 2Hchromen system is 87.41 (4) . In the crystal, the molecules are packed through N-HÁ Á ÁO, -[centroid-centroid distances = 3.744 (3) and 3.780 (3) Å ], C-ClÁ Á Á [ClÁ Á Ácentroid = 3.261 (3) Å ], C-HÁ Á Á and C-HÁ Á ÁO interactions.
Related literature
For the biological propertries of similar structures, see: Khan et al. (2009) ; Tu et al. (2013) . For related structures, see: Benaouida et al. (2013) ; Małecka & Budzisz (2006 Mo K radiation = 0.40 mm À1 T = 100 K 0.37 Â 0.37 Â 0.28 mm
Data collection
Rigaku AFC7R diffractometer 4657 measured reflections 3875 independent reflections 3367 reflections with F 2 > 2.0(F 2 ) R int = 0.083 3 standard reflections every 150 reflections intensity decay: À0.4% Refinement R[F 2 > 2(F 2 )] = 0.033 wR(F 2 ) = 0.083 S = 1.04 3875 reflections 235 parameters H-atom parameters constrained Á max = 0.49 e Å À3 Á min = À0.53 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg2 is the centroid of the C4-C9 ring. (Khan et al. 2009; Tu et al. 2013 ). Here we report the crystal structure of the title compound, which was obtained from the condensation reaction of 6,8-dichloro-3-formylchromone with 1-naphthylmethylamine and successive reduction with 2-picoline borane. The structure shows that the H atom of the -OH group is transferred to the N1 atom of the imine, thus forming a zwitterion. As a result, an intramolecular O···H-N [O2···N1 = 2.795 (2) angle between the naphthalene ring and the benzene part of the 2H-chromen ring is 87.41 (4)°. In the crystal, the molecules are packed through intermolecular N-H···O, as shown in Figure 2 , π···π, C-Cl···π, C-H···π and C-H···O interactions.
Experimental 1-Naphthylmethylamine (5.0 mmol), 6,8-dichloro-3-formylchromone (5.0 mmol) and 2-picoline borane (5.0 mmol) were dissolved in a mixture of MeOH-AcOH (10:1, 60 ml), and stirred overnight at room temperature. Hydrochloric acid (1 M, 20 ml) was added to the reaction mixture, which was then stirred for 30 min. After neutralization with saturated NaHCO 3 , the mixture was extracted with methylene chloride. The extract was washed with brine, dried over anhydrous Na 2 SO 4 and purified by column chromatography on silica gel (n-hexane: ethyl acetate = 9: 1). The eluted fractions were concentrated and filtered off. Layering n-hexane on the filtrate gave single crystals suitable for X-ray diffraction (yield 19%).
Refinement
The carbon-bound hydrogen atoms were placed in geometrical positions [C-H 0.95 to 0.99 Å, U iso (H) = 1.2U eq (C)], and refined using a riding model. The hydrogen atom of the OH group was located near N1 of the imine in a difference Fourier map, and refined with distance constraint [N-H 0.88 Å, U iso (H) = 1.2U eq (N)].
Computing details
Data collection: WinAFC (Rigaku, 1999) ; cell refinement: WinAFC (Rigaku, 1999) ; data reduction: WinAFC (Rigaku, 1999) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: CrystalStructure (Rigaku, 2010) ; software used to prepare material for supplementary materials sup-2 Acta Cryst. (2013). E69, o1226 publication: CrystalStructure (Rigaku, 2010) .
Figure 1
The molecular structure of the title compound, with displacement ellipsoids drawn at the 50% probability level.
Hydrogen atoms are shown as small spheres of arbitrary radius. = 0.40 mm −1 T = 100 K Block, yellow 0.37 × 0.37 × 0.28 mm
Data collection
Rigaku AFC7R diffractometer ω-2θ scans 4657 measured reflections 3875 independent reflections 3367 reflections with F 2 > 2.0σ(F 2 ) R int = 0.083 Special details Refinement. Refinement was performed using all reflections. The weighted R-factor (wR) and goodness of fit (S) are based on F 2 . R-factor (gt) are based on F. The threshold expression of F 2 > 2.0 σ(F 2 ) is used only for calculating R-factor (gt).
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (5) 0.0025 (4) 0.0078 (4) −0.0020 (4) N1 0.0120 (6) 0.0189 (6) 0.0228 (6) −0.0021 (5) 0.0046 (5) −0.0003 (5) C1 0.0116 (6) 0.0192 (7) 0.0204 (7) 0.0005 (5) 0.0020 (5) −0.0002 (6) C2 0.0139 (6) 0.0148 (7) 0.0210 (7) 0.0018 (5) 0.0053 (5) 0.0031 (6) C3 0.0138 (6) 0.0135 (6) 0.0197 (7) 0.0027 (5) 0.0061 (5) 0.0043 (5) C4 0.0160 (6) 0.0162 (6) 0.0134 (6) 0.0024 (5) 0.0048 (5) 0.0004 (5) C5 0.0155 (7) 0.0170 (7) 0.0141 (6) −0.0015 (5) 0.0024 (5) 0.0006 (5) C6 0.0125 (6) 0.0174 (7) 0.0165 (6) 0.0008 (5) 0.0051 (5) 0.0021 (5) C7 0.0155 (6) 0.0118 (6) 0.0164 (6) 0.0024 (5) 0.0068 (5) 0.0007 (5) C8 0.0137 (6) 0.0128 (6) 0.0162 (6) −0.0001 (5) 0.0039 (5) 0.0022 (5) C9 0.0138 (6) 0.0150 (7) 0.0165 (6) 0.0018 (5) 0.0053 (5) 0.0033 (5) C10 0.0146 (6) 0.0142 (6) 0.0206 (7) 0.0000 (5) 0.0032 (5) 0.0037 (6) supplementary materials sup-5
Acta Cryst. (2013). E69, o1226 C11 0.0110 (6) 0.0173 (7) 0.0245 (7) 0.0012 (5) 0.0050 (5) 0.0044 (6) C12 0.0140 (6) 0.0132 (6) 0.0155 (6) 0.0001 (5) 0.0051 (5) −0.0018 (5) C13 0.0162 (7) 0.0183 (7) 0.0177 (7) 0.0011 (5) 0.0021 (5) −0.0014 (6) C14 0.0244 (7) 0.0205 (7) 0.0157 (7) 0.0033 (6) 0.0003 (6) 0.0017 (6) C15 0.0282 (8) 0.0187 (7) 0.0172 (7) −0.0015 (6) 0.0072 (6) 0.0027 (6) C16 0.0231 (8) 0.0187 (7) 0.0246 (7) −0.0042 (6) 0.0110 (6) 0.0001 (6) C17 0.0153 (7) 0.0224 (8) 0.0298 (8) −0.0038 (6) 0.0089 (6) −0.0056 (6) C18 0.0150 (7) 0.0206 (7) 0.0219 (7) 0.0030 (6) 0.0035 (6) −0.0033 (6) C19 0.0161 (6) 0.0143 (6) 0.0173 (7) 0.0004 (5) 0.0050 (5) −0.0017 (5) C20 0.0144 (6) 0.0127 (6) 0.0137 (6) −0.0000 (5) 0.0050 (5) −0.0029 (5) C21 0.0199 (7) 0.0157 (7) 0.0169 (7) −0.0008 (6) 0.0072 (5) −0.0021 (6) Geometric parameters (Å, º) Hydrogen-bond geometry (Å, º) Cg2 is the centroid of the C4-C9 ring. 
